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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide the manufacture of the liquid crystal 
display device which can be manufactured through an easy manufacturing process 
with high throughput, has a color filter having no color blurring at the 
peripheral part and excellent color reproducibility of every pixel, and can 
display a color image of high quality. 

SOLUTION: Only an exposed part 108 is hydrophilic and other parts are 
water-repellent, so only the exposed part 108 is colored selectively in red and 
other parts are never colored with coloring liquid and rather repels water and 
has no red blur, so that a red color cell 107R can be formed only at the 
exposed part 108. Similarly, a green color cell 107Ganda blue color cell B 
are also formed on a glass substrate 106. 
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ABSTRACTED-PUB-NO: JP 0903391 OA 
BASIC-ABSTRACT: 

The method involves exposing some parts (108) of a colouring acceptance layer 
(107) formed on the surface of a glass substrate (106), and covering the 
remaining surface of the layer. The exposed parts are hydrophilic in nature. 

The exposed parts form red, green and blue cells (107R,107G,107B) when coloured 
with a colouring liquid of respective shade and irradiated with UV beam. A 
shading film (112) is formed on non- pixel parts with black colouring liquid. 
The parts of the layer, are kept covered, when the coloured cells and the 
shading films are formed, which are water repellent. Colours do not bleed to 
them. 

ADVANTAGE - Enables display of well defined colour images. 
CHOSEN-DRAWING: Dwg.2/2 
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(54) LIQUID CRYSTAL DISPLAY DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the manufacture of the liquid crystal display 
device which can be manufactured through an easy manufacturing process with high 
throughput, has a color filter having no color blurring at the peripheral part and 
excellent color reproducibility of every pixel, and can display a color image of high 
quality. 

SOLUTION: Only an exposed part 108 is hydrophilic and other parts are 
water-repellent, so only the exposed part 108 is colored selectively in red and other 
parts are never colored with coloring liquid and rather repels water and has no red blur, 
so that a red color cell 107R can be formed only at the exposed part 108. Similarly, a 
green color cell 107G and a blue color cell B are also formed on a glass substrate 106. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The 1st substrate which has the 1st electrode. The 2nd substrate which has the 2nd electrode which opposite 
arrangement is carried out, holding a gap to the 1 st substrate of the above, counters with the 1 st substrate of the above, and forms 
a pixel. The light filter by which coloring formation of the color cell of two or more colors was carried out into the coloring 
acceptance layer for every portion corresponding to each aforementioned pixel among the 1 st substrate of the above, or the 2nd 
substrate of the above at least at one side. The shading film formed so that each aforementioned pixel might be avoided and the 
non-pixel section might be covered. The liquid crystal layer pinched by the aforementioned gap between the 1st substrate of the 
above, and the 2nd substrate of the above. It is the liquid crystal display equipped with the above, and coloring formation of one 
of each color cell of the aforementioned light filter and the aforementioned shading films is carried out at the portion of the 
hydrophilic property in the aforementioned coloring acceptance layer, and another side is characterized by carrying out coloring 
formation at the portion of the lipophilic properly in the aforementioned coloring acceptance layer. 

[Claim 2] The 1st substrate which is characterized by providing the following and which has the 1st electrode, The process which 
carries out opposite arrangement of the 2nd substrate which has the 2nd electrode which counters with the 1st substrate of the 
above and forms a pixel, holding a gap, The process which carries out coloring formation of the color cell of two or more colors 
into a coloring acceptance layer for every portion corresponding to each aforementioned pixel, and forms a light filter at least in 
one side among the 1st substrate of the above, or the 2nd substrate of the above, The manufacture method of the liquid crystal 
display equipped with the process which forms a shading film so that each aforementioned pixel may be avoided and the 
non-pixel section may be covered, and the process which makes the aforementioned gap between the 1st substrate of the above, 
and the 2nd substrate of the above pinch a liquid crystal layer. It is the process which applies a coloring acceptance layer 
hydrophilic originally to one [ at least ] top among the 1st substrate of the above, or the 2nd substrate of the above although it will 
denaturalize to lipophilic property, if an energy beam is irradiated. The process which irradiate the aforementioned energy beam 
alternatively at the portion corresponding to this Isshiki, and lipophilic property is made to denaturalize this portion, performs 
coloring this portion the aforementioned color alternatively with trie oily coloring liquid of the aforementioned color covering the 
aforementioned two or more colors, and forms a light filter in case every [ Isshiki of the aforementioned two or more colors ] is 
colored. The process which colors a black system alternatively the portion which it left as a hydrophilic property, without still 
denaturalizing to lipophilic property at the process which forms the aforementioned light filter among the aforementioned coloring 
acceptance layers with the water coloring liquid of a black system, and forms a shading film. 

[Claim 3] The 1st substrate which is characterized by providing the following and which has the 1 st electrode, The process which 
carries out opposite arrangement of the 2nd substrate which has the 2nd electrode which counters with the 1 st substrate of the 
above and forms a pixel, holding a gap, The process which carries out coloring formation of the color cell of two or more colors 
into a coloring acceptance layer for every portion corresponding to each aforementioned pixel, and forms a light filter at least in 
one side among the 1st substrate of the above, or the 2nd substrate of the above, The manufacture method of the liquid crystal 
display equipped with the process which forms a shading film so that each aforementioned pixel may be avoided and the 
non-pixel section may be covered, and the process which makes the aforementioned gap between the 1st substrate of the above, 
and the 2nd substrate of the above pinch a liquid crystal layer. It is the process which applies to one [ at least ] top the coloring 
acceptance layer which is originally lipophilic property among the 1st substrate of the above, or the 2nd substrate of the above 
although it will denaturalize to a hydrophilic property, if an energy beam is irradiated. The process which irradiate the 
aforementioned energy beam alternatively at the portion corresponding to this Isshiki, and a hydrophilic property is made to 
denaturalize this portion, performs coloring this portion the aforementioned color alternatively with the water coloring liquid of 
the aforementioned color covering the aforementioned two or more colors, and forms a light filter in case every [ Isshiki of the 
aforementioned two or more colors ] is colored. The process which colors a black system alternatively the portion which it left as 
lipophilic property, without still denaturalizing to a hydrophilic property at the process which forms the aforementioned light filter 
among the aforementioned coloring acceptance layers with the oily coloring liquid of a black system, and forms a shading film. 
[Claim 4] Either is the manufacture method of the liquid crystal display which carries out the feature of including the process 
which projects the aforementioned coloring liquid on the predetermined portion of the aforementioned coloring acceptance layer, 
using ink-jet equipment at least among the processes which form the process and the aforementioned shading film which form the 
aforementioned light filter in the manufacture method of a liquid crystal display according to claim 2 or 3. 
[Claim 5] a claim 2 or 4 — the manufacture method of the liquid crystal display characterized by irradiating ultraviolet rays as the 
aforementioned energy beam in the manufacture method of a liquid crystal display given in either 
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[Claim 6] The manufacture method of the liquid crystal display characterized by using an ultraviolet-rays denaturation type 
macromolecule resin film as the aforementioned coloring acceptance layer in the manufacture method of a liquid crystal display 
according to claim 5. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is equipped with the light filter which does not have bleeding of a 
color in the periphery section of a color cell, and relates to the liquid crystal display which can be displayed and its manufacture 
method of the good color picture of color-reproduction nature or display quality. 
[0002] 

[Description of the Prior Art] It has the electrode which opposite arrangement of the liquid crystal-display of each other is 
generally carried out, and forms a pixel, respectively. Two electrode substrates have a gap, opposite arrangement is carried out, 
the circumference is closed by the gap, a liquid crystal layer is pinched, and the principal part is constituted. 
[0003] Such outline structure in a liquid crystal display is applied also to a simple matrix type liquid crystal display also at an 
active matrix type liquid crystal display. 

[0004] In the simple matrix type liquid crystal display, it has a gap and opposite arrangement is carried out so that two or more 
scanning electrodes and two or more signal electrodes may cross right-angled, a liquid crystal layer is pinched by the gap and the 
pixel is formed in it for a part for every intersection. 

[0005] In an active matrix type liquid crystal display, the pixel electrode arranged for every pixel on the active matrix substrate 
and the counterelectrode formed on the opposite substrate have a gap, opposite arrangement is carried out, a liquid crystal layer is 
pinched by the gap, and a pixel is formed for every portion which each ****** and a counterelectrode counter. 
[0006] Generally also in the liquid crystal display, the light filter is used in the liquid crystal display which can display arbitrary 
color pictures on a superficial screen especially. 

[0007] It is formed in the structure where the coloring cell of the hue which makes possible three primary colors like for example, 
red-green and blue (R-G-B), or yellow Magenta cyanogen (Y-M-C) or color display at least among a light filter and two electrode 
substrates at one of substrates was arranged for every pixel. 

[0008] For example, it sets to the color type dot-matrix type liquid crystal display of a simple matrix drive method. The scanning 
electrode substrate equipped with the scanning electrode by which patterning was carried out to the longitudinal direction 
band-like, The signal-electrode substrate equipped with the signal electrode by which patterning was carried out to lengthwise 
band-like, and the light filter Among them, have a gap (cell gap) and carry out opposite arrangement so that a scanning electrode 
and a signal electrode may intersect a right angle mostly, and the gap is made to pinch a liquid crystal constituent, and it is formed 
in the structure which closed the circumference of a substrate. 

[0009] Moreover, it sets to the color type liquid crystal display of an active matrix drive method. For example, while using the 
TFT (the following, TFT, and abbreviated name) using the amorphous silicon (the following, a-Si, and abbreviated name) as a 
semiconductor layer as a switching element The TFT array substrate equipped with the pixel electrode, the scarining line, and the 
signal line which were connected to it, Meet this TFT array substrate and it has the opposite substrate equipped with the 
counterelectrode by which opposite arrangement is carried out by having a gap between pixel electrodes. For example, the light 
filter which comes to arrange the color cell corresponding to each in three primary colors like R-G-B for every pixel is formed on 
one of substrates. 

[0010] And the circumference is closed in the aforementioned gap, a liquid crystal constituent is poured into it, and the liquid 
crystal layer is formed in it. As a liquid crystal layer, the pneumatic mold liquid crystal which generally has a positive or negative 
dielectric constant anisotropy is used. 

[001 1] Revolution of the plane of polarization of light is controlled for every pixel using the turnability of the plane of polarization 
of the light by pneumatic mold liquid crystal, and a liquid crystal cell is pinched from the upper and lower sides. The polarization 
effect of two polarizing plates is suited, it waits, transparency/interception of the light which penetrates a liquid crystal cell are 
controlled, and a picture is displayed. 

[0012] Generally in the liquid crystal display which performs such a color picture display, a light filter is used. 
[001 3] The pigment-content powder method which distributes a pigment to a covering pigmented layer and forms a light filter as 
the manufacture method of a light filter, The color variational method which distributes a color to a covering pigmented layer and 
forms a light filter, or the electrodeposition process which forms a light filter according to electrodeposition, Or the print 
processes which print on a substrate by using the charge of a coloring matter of a light filter as ink using a printing version like 
intaglio printing or the offset version, and form a light filter are proposed, and there are some which have already been put in 
practical use. 
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[0014] However, by such conventional manufacture method, since the photofabrication process is all used abundantly to the 
manufacturing process of a light filter, there is a problem that the manufacturing process of a light filter will become very 
complicated. 

[001 5] And although the precision of a photofabrication process is further required in order to correspond to the pixel size 
increasingly made detailed, manufacturing this with a sufficient precision by the high yield has the problem of not being easy. 
[0016] Moreover, in print processes, although technology, such as a photolithography, is not directly used in case a light filter is 
formed, since manufacture of the printing version is complicated, the same problem as the above arises. And in print processes, 
the problem that it is difficult in practice also has formation of the precise light filter corresponding to the still more detailed pixel 
size. 

[0017] Then, the manufacture method of projecting the charge of a coloring matter on an acceptance layer, using ink-jet 
equipment as the manufacture method of the detailed light filter which does not use the above photolithography processes, and 
forming a light filter is proposed. 
[0018] 

[Problem(s) to be Solved by the Invention] However, when a light filter was manufactured by such ink-jet method, the charge of a 
coloring matter of other colors and color which the charge of a coloring matter on which it was projected put and which are the 
periphery of a coloring portion and adjoin were mixed conventionally, bleeding arose, and there was a problem that reappearance 
of a clear color became difficult. 

[00 1 9] For this reason, the repeatability of the color of the light filter obtained even if formation of a light filter was attained by the 
very good throughput with ink-jet equipment is a low. Therefore, there was a problem that the color-reproduction nature and 
display grace of a color picture in the liquid crystal display using the light filter by such conventional ink-jet method became low. 
[0020] It accomplished, in order that this invention might solve such a problem, and the purpose is in offering the manufacture 
method of the liquid crystal display which can display a high-definition color picture that the manufacturing process was equipped 
with the simple and good light filter of the color-reproduction nature for every pixel which can manufacture by the high 
throughput and does not have bleeding of the color of a periphery. 
[0021] 

[Means for Solving the Problem] The 1 st substrate in which the liquid crystal display of this invention has the 1 st electrode, and 
the 2nd substrate which has the 2nd electrode in which opposite arrangement is carried out, holding a gap to the 1 st substrate of 
the above, is countered with the 1 st substrate of the above, and a pixel is formed, The light filter by which coloring formation of 
the color cell of two or more colors was carried out into the coloring acceptance layer for every portion corresponding to each 
aforementioned pixel among the 1st substrate of the above, or the 2nd substrate of the above at least at one side, In the liquid 
crystal display equipped with the liquid crystal layer pinched by the aforementioned gap between the shading film formed so that 
each aforementioned pixel might be avoided and the non-pixel section might be covered, and the 1 st substrate of the above and 
the 2nd substrate of the above It is the liquid crystal display which coloring formation of one of each color cell of the 
aforementioned light filter and the aforementioned shading films is carried out at the portion of the hydrophilic property in the 
aforementioned coloring acceptance layer, and is characterized by carrying out coloring formation of another side at the portion of 
the lipophilic property in the aforementioned coloring acceptance layer. 

[0022] Moreover, the 1st substrate in which the manufacture method of the liquid crystal display of this invention has the 1st 
electrode, The process which carries out opposite arrangement of the 2nd substrate which has the 2nd electrode which counters 
with the 1st substrate of the above and forms a pixel, holding a gap, The process which carries out coloring formation of the color 
cell of two or more colors into a coloring acceptance layer for every portion corresponding to each aforementioned pixel, and 
forms a light filter at least in one side among the 1st substrate of the above, or the 2nd substrate of the above, In the manufacture 
method of the liquid crystal display equipped with the process which forms a shading film so that each aforementioned pixel may 
be avoided and the non-pixel section may be covered, and the process which makes the aforementioned gap between the 1 st 
substrate of the above, and the 2nd substrate of the above pinch a liquid crystal layer The process which applies a coloring 
acceptance layer hydrophilic originally to one [ at least ] top among the 1st substrate of the above, or the 2nd substrate of the 
above although it will denaturalize to lipophilic property, if an energy beam is irradiated, In case every [ Isshiki of the 
aforementioned two or more colors ] is colored, the aforementioned energy beam is irradiated alternatively at the portion 
corresponding to this Isshiki. The process which lipophilic property is made to denaturalize this portion, performs coloring this 
portion the aforementioned color alternatively with the oily coloring liquid of the aforementioned color covering the 
aforementioned two or more colors, and forms a light filter, The portion which it left as a hydrophilic property, without still 
denaturalizing to lipophilic property at the process which forms the aforementioned light filter among the aforementioned coloring 
acceptance layers It is the manufacture method of the liquid crystal display characterized by providing the process which colors it 
a black system alternatively with the water coloring liquid of a black system, and forms a shading film. 
[0023] Moreover, the process which carries out opposite arrangement of the 1st substrate which has the 1st electrode, and the 
2nd substrate which has the 2nd electrode which counters with the 1st substrate of the above and forms a pixel, holding a gap, 
The process which carries out coloring formation of the color cell of two or more colors into a coloring acceptance layer for every 
portion corresponding to each aforementioned pixel, and forms a light filter at least in one side among the 1st substrate of the 
above, or the 2nd substrate of the above, In the manufacture method of the liquid crystal display equipped with the process which 
forms a shading film so that each aforementioned pixel may be avoided and the non-pixel section may be covered, and the process 
which makes the aforementioned gap between the 1 st substrate of the above, and the 2nd substrate of the above pinch a liquid 
crystal layer The process which applies to one [ at least ] top the coloring acceptance layer which is originally lipophilic property 
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among the 1st substrate of the above, or the 2nd substrate of the above although it will denaturalize to a hydrophilic property, if an 
energy beam is irradiated, In case every [ Isshiki of the aforementioned two or more colors ] is colored, the aforementioned energy 
beam is irradiated alternatively at the portion corresponding to this Isshiki. The process which a hydrophilic property is made to 
denaturalize this portion, performs coloring this portion the aforementioned color alternatively with the water coloring liquid of 
the aforementioned color covering the aforementioned two or more colors, and forms a light filter, The portion which it left as 
lipophilic property, without still denaturalizing to a hydrophilic property at the process which forms the aforementioned light filter 
among the aforementioned coloring acceptance layers It is the manufacture method of the liquid crystal display characterized by 
providing the process which colors it a black system alternatively with the oily coloring liquid of a black system, and forms a 
shading film. 

[0024] Moreover, either at least is the manufacture method of the liquid crystal display which carries out the feature of including 
the process which projects the aforementioned coloring liquid on the predetermined portion of the aforementioned coloring 
acceptance layer using ink-jet equipment among the processes which form the process and the aforementioned shading film which 
form the aforementioned light filter in the above 2nd or the manufacture method of the liquid crystal display the publication as 3rd 
item. 

[0025] Moreover, in the manufacture method of a liquid crystal display given in the 2nd or one of the 4th above-mentioned items, 
it is the manufacture method of the liquid crystal display characterized by irradiating ultraviolet rays as the aforementioned energy 
beam. 

[0026] Moreover, it is the manufacture method of the liquid crystal display characterized by using an ultraviolet-rays denaturation 
type macromolecule resin film as the aforementioned coloring acceptance layer in the manufacture method of the liquid crystal 
display a publication as the 5th above-mentioned item. 

[0027] In addition, as a coloring acceptance layer which is the above-mentioned hydrophilic property, what added chemistry 
amplification resist P (t-BOCST) / onium salt can be suitably used for hydrophilic acrylic resin, for example as an ultraviolet-rays 
denaturation type macromolecule resin film. 

[0028] Moreover, as a coloring acceptance layer which is the above-mentioned lipophilic property, what added chemistry if 
amplification resist P (t-BOCST) / onium salt can be suitably used for hydrophobic acrylic resin as an ultraviolet-rays U 
denaturation type macromolecule resin film, for example. \ 
[0029] Moreover, as the above-mentioned water coloring liquid, a water-soluble color, the BASIC red 27, the BASIC blue 7, etc. 
can be used suitably, for example. 

[0030] Moreover, as the above-mentioned oily coloring liquid, an oil color, the solvent red 125, the solvent blue 67, the solvent 
yellow 25, etc. can be used suitably, for example. 

[003 1] In this invention, as mentioned above, a light filter is exposed alternatively, and the portion of a hydrophilic property and 
the portion of lipophilic property are made and divided into a coloring acceptance layer. That is, between the portion which 
adjoined mutually, especially a shading film and each color cell of a light filter, since it was easy to produce bleeding of a color, in 
this shading film and each color cell, one side considers as a hydrophilic property as an acceptance layer, and let another side be 
lipophilic property. Thereby, moreover, the color cell and shading layer of a light filter can be formed simply, without bleeding 
mutually. That is, a light filter can be manufactured, without a color cell etc. bleeding very simply by the ink-jet method or the 
immersing (dyeing) method, without using most photolithography processes which the conventional staining technique etc. takes 
a very complicated multi-stage story called the resist development, etching process, and lift-off process at the time of forming a 
light filter. Consequently, according to this invention, the liquid crystal display which can be equipped with a light filter and can 
perform good color display can be offered simply cheaply at a high throughput. And at this time, by a conventional ink-jet method 
and a conventional dyeing method, the problem of bleeding of the color in the periphery of the color cell corresponding to each 
pixel used as the problem can be solved, and the liquid crystal display which can display the high-definition color picture 
equipped with the good light filter of the color-reproduction nature for every pixel can be offered. 
[0032] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of the liquid crystal display concerning this invention is 
explained in detail, referring to a drawing. 

[0033] (Gestalt 1 of operation) The cross section showing the outline of the liquid crystal display which drawing 1 requires for 
this invention, and especially drawing 2 are drawings showing the outline of the manufacture method centering on the light filter 
which is the important section of this invention also in it. 

[0034] first, the process which forms the general TFT array substrate in which TFT (TFT) etc. was arranged - the same -- 
various kinds of membrane formation, patterning, etc. - repeating -- a-SiTFTlOl, the scanning line and a signal line (illustration 
ellipsis), the pixel electrode 102, etc. -- generally the various structures required as a TFT array substrate are arranged on a glass 
substrate 103, and the TFT array substrate 104 is formed 

[0035] Next, as shown in drawing 2 (a), the water-repellent (lipophilic property) acceptance layer 107 is applied over the whole 
surface on the glass substrate 106 of the opposite substrate 105. 

[0036] Next, it colors for each [ as a light filter ] color cell of every. For example, in order to color red the predetermined portion 
108 first and to form a red cell, ultraviolet rays are alternatively irradiated as an energy beam at the portion 108 which wants to 
form a red cell in a position to color using the photo mask 1 10 equipped with the mask pattern 109 which opening has opened, 
and a hydrophilic property is made to denaturalize the portion 108, as shown in drawing 2 (b). 

[0037] Then, the glass-substrate 106 whole which distributed or dissolved a red color and a red pigment in water and by which 
the above-mentioned water-repellent acceptance layer 1 07 was formed into water-soluble coloring liquid is immersed. By only 
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the portion 108 which the above exposed serving as a hydrophilic property at this time, since other portions are water repellence, 
only the portion 1 08 which the above exposed is alternatively colored red, and other portions can form red color cell 1 07R only in 
the portion 108 which red did not spread in water-repellent ****'s rather, and was exposed, without being colored with coloring 
liquid. It forms on a glass substrate 106 about color cell 107G [ green ] and the green and blue color cell B as well as this. This is 
shown in drawing 2 (c). 

[0038] Next, the water-repellent (lipophilic property) portion 111 which it left as it was immersed and the glass-substrate 106 
whole by which the above-mentioned color cells 107R, 107G, and 107B were formed into the oily coloring liquid which 
distributed or dissolved a black color or a black pigment in the organic solvent was not exposed at the above-mentioned process, 
after the color cells 107R, 107G, and 107B fully dried is colored black. At this time, since familiarity by oily coloring liquid is 
good, it is colored by oily coloring liquid black, and the water-repellent portion 1 1 1 serves as the shading film 1 12, as this portion 
shows drawing 2 (d). In this way, the light-filter layer 113 containing the color cells 1 07R, 107 G, and 107B and the shading film 
112 can be obtained. 

[0039] Then, orientation film material was applied to the whole surface, rubbing processing was performed, and the orientation 
film 1 14 was formed. On the other hand, in the opposite substrate 105, this was made into the counterelectrode 1 1 5, the ITO film 
was formed as a transparent electrode, after forming orientation film material on it, rubbing processing was performed, and the 
orientation film 1 16 was formed. Then, the sealing (correcting and removing inlet (illustration ellipsis)) material 1 17 was printed 
along the periphery of both the substrates 104 and 105. And it is particle size as gap material (spacer) 1 18 to the front face of the 
TFT array substrate 104. The 6-micrometer micro pearl by the Sekisui fine-chemicals company was sprinkled. 
[0040] Next, opposite arrangement is carried out, both the substrates 104 and 106 are heated, the sealing material 1 17 is stiffened 
so that the orientation films 114 and 1 16 may counter mutually and each direction of rubbing may become 90 degrees, and both 
the substrates 104 and 106 were stuck. 

[0041] next, the usual method - as the liquid crystal constituent from an inlet - ZLI- 1 565 (E. Merck Co. make)S81 1 0. lwt% - 
what was added was poured in, it considered as the liquid crystal layer 1 1 9, and the inlet was closed by ultraviolet-rays hardening 
resin In this way, it has a light filter by this invention, color display is possible, and it is length. 100 pixel x width The sum total 
which is 100 pixels The structure of the principal part of a liquid crystal display which has the display capacity which is 10000 
pixels can be manufactured. 

[0042] In addition, the above-mentioned coloring cannot be overemphasized by that coloring liquid may be projected to the 
water-repellent acceptance layer 107 by the ink-jet method, and the glass-substrate 106 whole in which the water-repellent 
acceptance layer 1 07 was formed like the 1 st example of the above may be colored also besides being immersed into coloring 
liquid. 

[0043] In the gestalt of this 2nd operation (Gestalt 2 of operation) Instead of the water-repellent acceptance layer 107 in the case 
of the gestalt of the 1st operation of the above, a hydrophilic (be fastidious rather conversely) acceptance layer The photo mask 
110 equipped with the mask pattern 109 which applied over the whole surface on the glass substrate 106 of the opposite substrate 
105, and opening has opened in the position corresponding to the portion 108 to color is used. Irradiate ultraviolet rays 
alternatively at the portion 108 to color, water repellence is made to denaturalize the portion 108, and the oily coloring liquid 
containing the color or the pigment colors. And the water coloring liquid which distributed or dissolved a black color or a black 
pigment colors water the portion which it left without exposing black. 

[0044] In this way, as the so-called non-pixel fields other than the color cells 107R, 107G, and 107B and the portion in which 

they were formed, shading can form the shading film 1 12 of each other in a required portion without bleeding of a color, and can 

form the light filter which contributes to the high color picture display of color-reproduction nature and display grace. 

[0045] In addition, the above-mentioned coloring should just be immersed into coloring liquid in the glass-substrate 106 whole in 

which the water-repellent acceptance layer 107 was formed like the gestalt of implementation of the above 1st. 

[0046] And what is necessary is just to form like the 1st example of the above about the various structures other than a light filter, 

such as TFT 1 0 1 and the pixel electrode 102. 

[0047] In the gestalt of this 3rd operation (Gestalt 3 of operation) Instead of the water-repellent acceptance layer 107 in the case 
of the gestalt of the 1st operation of the above, a hydrophilic (be fastidious conversely) acceptance layer The photo mask 110 
equipped with the mask pattern 109 which applied over the whole surface on the glass substrate 106 of the opposite substrate 
105, and opening has opened in the position corresponding to the portion 108 to color is used. Irradiate ultraviolet rays 
alternatively at the portion 108 to color, water repellence is made to denaturalize the portion 108, and the oily coloring liquid 
containing the color or the pigment colors. And the water coloring liquid which distributed or dissolved a black color or a black 
pigment colors water the portion which it left without exposing black. And in this example, it is a characteristic point to perform 
coloring of each above-mentioned color by the ink-jet method using ink-jet equipment unlike the above-mentioned example. 
[0048] That is, ultraviolet rays are exposed to a portion to color among hydrophilic acceptance layers, and the portion is made 
into water repellence. 

[0049] Next, it colors by using ink-jet equipment and projecting the droplet which distributed or dissolved red, green, or a blue 
color and a blue pigment in the organic solvent to the above optimal position coloring. About this coloring process, they are red, 
blue, and green. It carries out respectively to each of three colors, and coloring formation of each color cell of a light filter is 
carried out. 

[0050] And the liquid which distributed or dissolved a black color or a black pigment in water is projected to the portion of the 
hydrophilic property to which exposure is not carried out using ink-jet equipment, the portion is colored black, and the shading 
film 1 1 2 is formed. 
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[0051] At next, 230 degrees C It calcinates over 1 hour, and the light-filter layer 1 13 colored with the color or the pigment is 
burned and hardened. Then, it is whole surface homogeneity in a spin coat about acrylic resin as a protective layer (illustration 
ellipsis). It calcinates, after carrying out 2-micrometer film deposition. And it is an ITO film as a counterelectrode 1 1 5. It forms 
by the 1 50nm mask spatter method. The liquid crystal display of the gestalt of the 3rd operation concerning this invention is 
producible like each above-mentioned example about the process or subsequent ones which forms subsequent orientation film 
116 grade. 
[0052] 

[Effect of the Invention] According to this invention, the manufacturing process of the light filter used for a color display type 
liquid crystal display element can be simplified, and the color display type liquid crystal display element using this can be offered 
cheaply. 

[0053] Moreover, it is not necessary to take into consideration the error of the assembly of an active matrix substrate and an 
opposite substrate, and a bright color display type liquid crystal display element with a high numerical aperture can be offered. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l'| It is the cross section showing the outline of the liquid crystal display of the gestalt of operation concerning this 
invention. 

[Drawing 21 It is drawing showing the outline of the manufacture method centering on the light filter which is the important 
section of this invention also especially in the liquid crystal display of the gestalt of operation concerning this invention. 
[Description of Notations] 

101 a-SiTFT, a 102 -- pixel electrode, a 103 — glass substrate, and 104 a TFT array substrate, a 105 ~ opposite 

substrate, a 106 -- glass substrate, and 107 a water-repellent (lipophilic property) acceptance layer, a 107R- red cell, a 

107G — green cell, and 107B a blue cell, a 1 12 — shading film, a 1 13 — light-filter layer, and 114 an orientation film, a 

1 15 — counterelectrode, a 1 16 — orientation 
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